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Abstract 

1/1/e present a case of successful multi-procedure management of a patient with an open globe injury. A 47-year-old man 
sustained an injury to his left eye caused by glass fragments of his own spectacles shattered while he was protecting 
an unknown woman from physical assault at a bus stop. Over a span of 65 months the patient underwent multiple 
procedures including primary wound repair, penetrating keratoplasty combined with extracapsular cataract extraction, 
neodymium .- YAG laser capsulotomy, and laser-assisted subepithelial keratectomy (LASEK), and had a successfully 
treated episode of corneal graft rejection. This sequence of treatment substantially improved his left eye vision from 
hand movements at the time of admission to 0.9-0.5 x 90 at the last follow-up nearly 10 years after the trauma. Proper 
initial surgical management of an open globe injury can create the possibility for virtually complete vision restoration. 
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Introduction 

Among eye damage caused by a variety of dif- 
ferent objects, those related to eyeglass wear seem 
to be especially unfortunate. In all such instances, 
spectacles which are meant primarily to serve as 
a vision aid become a double-edged sword. Eye- 
glasses as a risk factor for an ocular injury attracted 
more attention in the literature following the wide- 
spread introduction of airbags in cars [1, 2]. Frames 
and screws, as elements of spectacles, have also 
been reported to constitute a threat of eye trauma 
[2, 3]. This report demonstrates the multi-procedure 
management and the long-term outcome of a se- 
rious eye trauma caused by eyeglasses in an as- 
sault-related injury. 



Case report 

A 47-year-old man presented to our emergency 
department with pain and decreased vision in his left 
eye in March 2003. Two hours earlier the patient sus- 
tained an injury to his left eye caused by glass frag- 
ments of his own spectacles (OD: -0.75-1.25 x 90; 
OS:- 1.0-0.75 X 90) which shattered while he was 
protecting an unknown woman from a physical as- 
sault at a bus stop. On examination his visual acuity 
(VA) in the injured eye was hand motions in front of 
the eye with proper light perception in all quadrants. 
Slit-lamp biomicroscopy revealed upper and lower 
lid lacerations, mild corneal edema, a full-thickness 
nasal sclerocorneal laceration 10 mm long with uvea 
and vitreous prolapse and a 5 mm central linear 
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horizontal corneal laceration (zone II of the wound 
location according to the Ocular Trauma Classifica- 
tion Group [4]). The anterior chamber was shallow 
with 1 mm hyphema and the eye was hypotonic with 
a positive Seidel test. The pupil was irregular with 
presence of direct and consensual light reflexes. The 
crystalline lens was in place and seemed intact but 
was not totally visible. The posterior segment visu- 
alization was limited to a red reflex. The right eye 
was unremarkable except for low myopia and astig- 
matism. X-ray of the skull and orbit showed no bony 
fractures. The same day exploration of the globe 
demonstrated no additional perforations and the pa- 
tient underwent a primary wound repair. Firstly, the 
prolapsed iris was repositioned and the vitreous was 
removed from the wound. Furthermore, the anteri- 
or chamber was irrigated and reconstructed and the 
perforations were closed with 10-0 monofilament 
nylon to the cornea and 6-0 vicryl to the sclera. Fi- 
nally, the eyelid lacerations were sutured with 7-0 
nylon. On the first postoperative day VA improved 
to 0.02 with a pinhole in Snellen decimal units (Fig- 
ure 1) and intraocular pressure reached normal limits 
on palpation, remaining stable without medication. 
Ultrasound biomicroscopy (UBM) excluded anterior 
segment intraocular foreign bodies and no posteri- 



or segment abnormalities were noted on the B-scan 
ultrasonography (USG). The postoperative regimen 
included a systemic steroid along with a topical one, 
nonsteroidal anti-inflammatory agent, antibiotic, cy- 
cloplegic and dexpanthenol. After discharge from the 
hospital the patient was examined periodically and 
his vision continued to improve. Further sutures re- 
moval and fitting with rigid gas permeable contact 
lenses allowed best corrected visual acuity (BCVA) of 
0.5 on follow-up 7 months later. However, cataract 
formation was noted as having developed probably 
as a result of both the injury and treatment with sys- 
temic and topical steroids. In addition, the patient 
started to experience significant decrease in contact 
lenses tolerance as a result of dry eye syndrome. 
Therefore, 3 years after the trauma penetrating ker- 
atoplasty combined with extracapsular cataract ex- 
traction with intraocular lens (lOL) implantation was 
performed. Due to the linear central corneal scar 
in the left eye (Photo 1) lOL power calculation was 
based on keratometry from the fellow healthy eye. 
Hence, postoperatively the best spectacle-corrected 
VA was 0.7 with -7.25-3.5 x 145 (Photo 2) and hy- 
brid contact lenses were prescribed as an alternative. 
Four and a half years following the injury, the patient 
presented with VA deterioration to 0.5 caused by 
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Figure 1. Changes in best corrected visual acuity (BCVA) in Snellen decimal units throughout the whole 
follow-up period 
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Photo 1. Slit-scanning corneal topography (Orbscan by Orbtek Bausch & Lomb) showing corneal astigma- 
tism 7 months after sutures removal 



posterior capsular opacification. Routine Nd:YAG la- 
ser capsulotomy was conducted resulting in regain- 
ing VA previous to cataract development. Six months 
later, the patient had a successfully treated episode 
of corneal graft rejection. Finally, five and a half years 
after the initial injury laser-assisted subepithelial 
keratectomy (LASEK) was performed which led to 
nearly perfect VA of 0.9 with -0.5 x 90 (Photo 3). 
Postoperative recovery was uneventful and the BCVA 
was maintained at the most recent follow-up nearly 
10 years after the trauma. 

Discussion 

An open eye injury defined as a full-thickness 
wound of the eye wall according to the Birmingham 
Eye Trauma Terminology (BETT) system [5] is a poten- 
tially sight-threatening condition. An individual vision 
outcome after an eye injury may be relatively favor- 
able even in cases which appear to be hopeless at the 
time of presentation. Therefore, each time surgeons 



should persevere in their efforts to reconstruct the 
globe regardless of the scale of the injury. However, 
setting realistic expectations in terms of visual acuity 
is crucial since consequences of trauma deeply affect 
patients' quality of life. It also helps doctors in solving 
clinical dilemmas regarding management and is of sig- 
nificant importance for the public health organization. 

In an attempt to make an individual prognosis of 
vision after the trauma more accurate, a wide range 
of variables have been studied. In the literature, the 
list of single factors which correlate with visual out- 
come includes: mechanism [6-8], location [7, 9-12], 
extent of injury [7, 11-15], initial visual acuity [6, 11- 
16], afferent pupillary defect [6, 12, 13, 15, 16], adnex- 
al injury [17], hyphema [11, 14, 18], lens involvement 
[10, 18], massive suprachoroid hemorrhage [19], 
vitreous hemorrhage [9, 11, 12, 14], retinal detach- 
ment [6, 8, 9, 11-13], intraocular foreign body [9], 
age [10, 20], sex [21], and time between injury 
and the primary repair [18]. However, the contradic- 
tory nature of those findings which show statistically 
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Photo 2. Slit-scanning corneal topography (Orbscan by Orbtek Bausch & Lomb) showing corneal astigma- 
tism 1 year and 4 months after combined penetrating keratoplasty and cataract extraction 



significant associations of abovementioned variables 
and post-traumatic VA in some reports and a lack of 
them in others makes their practical value limited. 

To further address the problem of constructing 
a reasonable prediction tool for VA after injury, Kuhn 
et al. created the ocular trauma score (OTS) [22]. This 
prognostic model is based on an analysis of over 
2500 traumatized eyes from the United States and 
Hungarian Eye Injury Registries. Out of more than 
100 variables describing injured eyes, six were iden- 
tified to carry predictive values, i.e. initial visual acu- 
ity, the presence of globe rupture, endophthalmitis, 
perforating injury, retinal detachment and relative 
afferent pupillary defect. The OTS score is obtained 
by ascribing certain numerical raw points to visual 
acuity divided into 5 categories (the better the vi- 
sion, the more points). Next, a certain fixed number 
of points is subtracted for each of the remaining vari- 
ables present. The total sum belongs to one of five 
categories and indicates the probability of achieving 
a range of visual acuity shortly after the trauma. In 



our case the overall calculated category of the ocu- 
lar trauma score (OTS) was 3, which comes from as- 
signing 70 points for VA of hand motions. Hence, the 
likelihood of no light perception was 2%, light per- 
ception to hand motion - 11%, 1/200-19/200-15%, 
20/200-20/50 - 15%, and 20/40 or better - 15%. 

In 2008 Schmidt et al described another prog- 
nostic model called the classification and regression 
tree (CART) [23]. In order to predict visual outcome 
following open globe injury they analyzed 214 re- 
cords of ocular trauma at the Wilmer Ophthalmo- 
logical Institute. The statistical method they used is 
known as binary recursive partitioning, which gener- 
ates a tree diagram. The first node in this model is 
represented by relative afferent pupillary defect. As 
the highest discriminatory variable it best separates 
the data into the new outcome categories. Other 
steps include initial VA, lid laceration and wound 
location, which all are split dichotomously. The end 
points of each branch are ocular survival versus no 
vision outcome represented in percentages of the 
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Photo 3. Slit-scanning corneal topograpliy (Orbscan by Orbtel< Bauscli & Lomb) showing corneal astigma- 
tism 2 years and 5 montlis after laser refraction surgery - LASEK 



lil<elihood. Retrospective appliance of CART to our 
case shows 3.1% probability of vision loss, i.e. 96.9% 
probability of vision survival. Both models were as- 
sessed in a prospective study of 100 open globe 
injuries at the Sunderland Eye Infirmary by Man et 
al. in 2010 [24]. The OTS and CART proved to have 
97.4% and 93.5%> sensitivity to predict visual sur- 
vival and 100% and 73.9% specificity to predict no 
vision, respectively. 

Over a span of 65 months the patient underwent 
multiple procedures including primary wound repair, 
penetrating keratoplasty combined with extracapsu- 
lar cataract extraction, neodymium : YAG laser cap- 
sulotomy, and LASEK, and had a successfully treated 
episode of corneal graft rejection. This sequence of 
treatment substantially improved his left eye vision 
from hand movements at presentation to 0.9-0.5 x 
90 maintained at the last follow-up nearly 10 years 
after the trauma. 

In 2012 Andreoli et ai retrospectively analyzed 
848 cases of open globe injuries treated at the Mas- 




Photo 4. Slit-lamp photography showing the 
patient's left eye at the final visit following all 
surgical procedures. Note the clear corneal graft, 
nasal corneal scar and nasally drawn pupil 



sachusetts Eye and Ear Infirmary [25]. They found 
that on average patients required 1.7 operations in- 
cluding open globe repair, whereas in our case there 
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were 3 (one of which was combined). However, in 
theirstudythe mean follow-up time was 19.7 months 
with the longest one of 73 months as compared to 
119 months in our case. They also found that the 
following characteristics were correlated with higher 
number of operations: more severe ocular trauma 
score, worse initial visual acuity, retinal hemorrhage, 
anterior vitrectomy, pars plana vitrectomy, and len- 
sectomy at primary repair, of which only low VA and 
anterior vitrectomy occurred in our case. 

Conclusions 

Proper initial surgical management of an open 

globe injury can create the possibility for a virtually 
complete restoration of vision. Awareness of what 
it means in your patient's eyes to be a profession- 
al ophthalmologist [26] as well as the art of incor- 
poration of that knowledge into clinical practice 
may be the key to surgical success. This increases 
the chance of a long-term follow-up and enhances 
the patient's willingness to undergo multiple proce- 
dures which may lead to an excellent visual outcome 
(Photo 4). Moreover, it is worth highlighting that ex- 
tended observation time of various eye conditions is 
a valuable source per se of clinical experience [27]. 
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